Current-voltage characteristics of planar lipid membranes with attached Halobacterium cell-envelope vesicles.
We have studied the photoactivity of a system consisting of large, planar, essentially solvent free bilayers bearing adsorbed cell-envelope vesicles prepared from Halobacterium halobium (strain L 33). The system was made conductive by addition of a proton carrier (SF-6847). We observed photocurrents which were linearly dependent upon transmembrane voltage. Current-voltage curves were found to be well described by an equivalent circuit with the following significant parameters: planar bilayer conductance, planar bilayer-vesicle contact area conductance, cell-envelope vesicle conductance, and chloride pump equivalent voltage-generator potential. These parameters are uniquely obtained as a result of a few independent current measurements. The stationary photovoltage was dependent upon chloride concentration, and from this dependence an active transport (pump) affinity of the system for chloride was calculated to be about 50 mM.